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A CASE OF INTERSCAPULO-THORACIC AMPU-

TATION FOR SARCOMA OF THE BRACHIAL
PLEXUS.

BY F. B. LUND, M.D., BOSTON.
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—

PATHOLOGICAL
REPORTS

—
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—

REVIEW OF POINTS OF IN-
TEREST IN THE CASE.

T. D., age, forty years, a grocer's clerk, of Irish
nativity, was referred to Dr. G. H. Monks' service
at the City Hospital on August 19, 1902, for an

exploratory operation with reference to the condi-
tion of the left median nerve. He was recommended
for operation by Drs. W. N. Hullard and J. ,1.
Thomas, who had had him under observation at the
Out-Patient Department for Diseases of the Ner-
vous System, and by whose courtesy the writer is
able to append the following history kindly furnished
from the Out-Patient Records by Dr. Thomas :

First seen on July 25, 1902. Eleven months
ago a heavy case fell upon him, striking the left
arm over the deltoid and crushing his arm against
the side of a car, and also striking his knee. He
was laid up, with the knee on a splint, for eleven
weeks. The knee is now nearly well, though
slightly stiff. It is worse in damp weather and
after rest. At the time of his injury the arm
was painful, but he did not pay much attention
to it. The arm has been growing steadily worse,
with darting pain in the radial side of the hand and
in the forearm which has lately prevented sleep.
The hand has grown weak and shrunken on the side
where the thumb is, the patient states. The pain is
better if he uses tho hand. There is some numb-
ness and pricking sensation. No tenderness has
been noticed.

The physical examination showed a well-nourished,
muscular man in excellent general condition. There
was marked atrophy of the left forearm, excepting
the upper part on the radial side. Marked atrophy
of the thenar eminence and slight atrophy of the
dorsal interossei. Sensation impaired over the
whole of the forearm and hand. Grasp

—

right,90 ; left, 22. Motion of the left upper extremity is
possible, except that the thumb and index linger
cannot be closed. Elevation of the shoulder not
so good on the left as on the right. Considerable
weakness in all movements of left arm. This is
said to have been produced by a cut with glass, one
week ago. Spine, normal. Heart, negative. Knee
jerks, normal. No ankle clonus.

Clrc. Right upperarm. 30.5 cm.
n Left „ ,, . 29.5 „
„ Right forearm. 30.0 „
„ Left „ . 28.0 „

Electrical examination. — The deltoid and triceps
react normally to the Faradio current, while the
biceps shows a diminished irritability. The flexor
sublimis digitorum, flexor carpi radialis, the short
flexor of the thumb, opponens, and abducens pollicis
and the first two lunibricales show no reaction to the

Faradic current. The same muscles show a quicktwitch to the galvanic current, and no reaction of
degeneration.

Aug. 1, electrical examination shows quantitative
change to Faradism. No reaction of degeneration.The flexor carpi uluaris shows the same changes as
the group given above. Pain was severe, and on the
18th of August he was recommended for admission
to the hospital. The house record gives the follow-
ing physical examination : Left arm showed atrophyand nearly complete paralysis of the muscles sup-
plied by the median nerve, with anethesia of palmar
surfaces of index, middle and part of ring fingers
and portion of thumb. Under treatment with hot air,
baths, massage, etc., no improvement resulted, and
an exploratory operation was advised, but refused,
and on Aug. 80 he was discharged.

On Sept. 6 he returned to the hospital on the
advice of Dr. Thomas, who had discovered a tumor
in the left axilla. The mass in the axilla was
rounded and irregular in surface, strongly suggest-
ing a mass of hypertrophiée! axillary glands. It was
hard, somewhat movable and very tender on palpa-
tion, which latter fact, combined with its recent ap-
pearance, suggested strongly an inflammatory origin.

Under ether the writer made an incision alongthe posterior border of the pectoralis major, expos-
ing the tumor, which was found to be dark purple,
very vascular, elastic, friable, and on enlarging the
incision so as to expose the entire axilla, it was
found to extend upward from the point where the
median nerve is formed by the junction of the
trunks from the outer and inner cords of the brachial
plexus along the axillary artery and vein, and to be
intimately adherent to these structures and to the
brachial plexus. The largest mass, and apparently
the primary one, arose from the origin of the me-
dian nerve from the junction of the cords as de-
scribed above. An attempt was made to dissect
the growth free from the axillary vessels and remove
it, but after the tumor had been followed up two
inches or more, in separating the axillary vein,
which here described an S-shaped curve in front of
the tumor, the veiu was torn, and in attempting to
grasp the reut with the forceps it was torn still fur-
ther. By compressing the vein with the finger above
and below the rent, the blood was easily excluded
and the rent closed by three silk sutures passed
through the outer coats of the vein with a fine,
curved, round needle. On allowing the blood to
re-enter the vein, the suture was found to hold. A
large piece of the growth was removed for micro-
scopic examination, the hemorrhage from the cut
surface of the growth stopped by gauze packing,
and the wound sutured.

The drainage was removed in forty-eight hours,
and the wound healed aseptically throughout. Mi-
croscopic examination showing the growth to be
sarcoma, the patient was advised to undergo an

interscapulo-thoracic amputation. He was in con-
stant pain from the involvement of the brachial
plexus in the growth, and his arm was useless. He
refused operation, and left the hospital on Sept. 26.

On Oct. 8 he returned for operation on advice of
his physician, Dr. Devine. Since leaving the hos-
pital he had suffered severe pain in the arm, from
which he had had temporary analgesic relief. He
had had x-ray treatment, one or two exposures.
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Examination showed that the axillary tumor had
very rapidly increased in size. A large mass, the
size of a mandarin orange,"bulged forward the pec-
toralis major and had appeared since the previous
operation. The arm and hand were slightly edema-
tous. The motions of the shoulder joint were
much limited and very painful. Paralysis and
atrophy were the same as previously noted. The
patient was very anxious for any form of relief.

On Oct. 10 the interscapulo-thoracic amputation
was performed as follows : The patient was placed
on his back near the edge of the table, with a nar-
row pillow between the shoulder blades. An ur-
cision was made over the clavicle from a point near
its articulation with the sternum to a point within
two inches of the acromion. The incision was
carried down through the periosteum, which was

stripped off around the whole circumference of the
bone. About two and a half inches of the middle
of the clavicle were resected with a chain saw. The
subclavius muscle and several layers of fascia were
divided vertically. The upper half of the pectoralis
major was divided from above downwards, opposite
the center of the clavicle. By blunt dissection,
partially assisted by the cephalic vein as a guide,
the subclavian artery and vein were identified and
isolated. After ligation of the artery with a double
ligature of heavy silk, the distal portion was

clamped and the vessel divided. After elevating
the arm to allow as much blood as possible to drain
from it, the vein was ligated and divided in a simi-
lar manner. The suprascapular artery and vein,
which were exposed in the base of the neck, were

ligated and divided. The arm was abducted and
the incision carried downward and backward across
the axilla to the anterior border of the latissimus
dorsi, dividing the pectoralis major and minor
muscles about their middle. Several small vessels
originating below required ligature. The cords of
the brachial plexus now stood out prominently under
some tension. Each cord was injected with about
10 minims of a ^f« solution of cocaine, and
divided. The pulse was unaffected by this pro-
cedure. The arm was now brought across the
body and elevated, putting the scapular muscles
on the stretch. The first incision over the clavicle
was connected with the lower end of the second
incision at the anterior border of the latissimus
dorsi by an incision passing downward and back-
ward over the middle of the spine of the scapula.
The skin flap was caught with double hooks and
turned back ; the levator anguli scapula;, trapezius,
rhomboidei and serratus ruagnus muscles were

rapidly divided and the extremity removed. The
posterior scapular artery was easily caught and
ligated when divided. A number of small vessels
in the muscular tissue and posterior skin flap re-
quired ligature, and also one or two small arteries
accompanying the cords of the brachial plexus.
The flaps were easily brought together and adjusted
without tension with interrupted silkworm gut and
a few coarse silk sutures. A small drain was placed
in the lower angle of the wound.

The pulse, which had not quieted down from the
administration of the anesthetic, remained at 130 to
136, and of good quality, and did not vary in rate
or character during any of the operative procedures.

He made a good recovery from the ether. There

was little vomiting and almost no pain except during
the first night, when morphia was required. On
Oct. 12, when the wound was dressed, it was found
to be clean, and there was no redness or tenderness.
The wick was removed on that date.

On Oct. 16 the patient was very comfortable,
suffering only occasional pain in the wound.

On Oct. 20 the stitches were removed. The
wound healed by first intention.

On Oct. 23 the patient's general condition was
excellent. The wound was healed, and caused him
no pain. He was discharged on that date.

The patient was shown at the meeting of the
Boston Medical Library in February, 1903. He
was then in excellent physical condition, had suf-
fered no pain, and was delighted at the result of
the operation. There was no evidence of recurrence,
and he had gained considerably in weight.

The appended photograph of the patient was
taken ten days after the operation. The old scar

FIO. I.

running downward at right angles to the amputa-
tion scar is a part of the axillary incision made at
the first operation.

The following description of the gross specimen
was furnished by Dr. Brinkerhoff :

Specimen consists of left arm, scapula and outer two
thirds of clavicle. In the axilla, on the. upper and inner
aspect of the arm, is a partly healed wound, 5 cm. in
length. In the axilla are two tumor masses. The first
consists of a more or less spherical mass, 5.6 x 8 x 5 cm.
This mass rises to, and invades, the coracoid process of
the scapula. This mass is more or less definitely encap-
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sulated. On section the cut surface yields much bloody
fluid, its general color is dark red. The mass is sub-
divided by numerous fibrous bands, which divide it
into smaller masses, 1.0 to 1.5 cm. in diameter. These
smaller masses are exceedingly soft, and vary from a
dark red to a mottled pink and red color. The second
tumor lies immediately under tho skin wound above de-
scribed. It is irregularly fusiform in shape, its longest
axis being parallel to the course of the median nerve.
The tumor is not sharply circumscribed, and measure-
ments of it are therefore approximate (9x0x7 cm). This
mass is of firm consistence, presenting on section irregu-
lar areas from 0.5 to 2.0 cm. in diameter, which are a
little softer than the firm fibrous tissue in which they lie
embedded. The fibrous stronia is grayish yellow in
color. The nodules are sometimes a translucent gray,
sometimes speckled over with pin-point to pin-head
sized red, or red-brown, irregular areas.

The tumor mass is in relation with the nerve trunks
at their exit from the brachial plexus. The internal
cutaneous, the niusciilo-spiral, the ulnar and musculo-
cutanoous nerves all lie either close to, or are partly sur-
rounded by, the tumor mass. These nerves, however,
show no macroscopic evidence that the tumor has invaded
their sheaths. Tho median nerve enters the tumor mass
and emerges from it.

Where the internal branch of the outer cord of tho
brachial plexus enters the tumor mass, its fibers are
spread apart to include a reddish-brown nodule, 0.5 cm.
in diameter. The junction of the outer and inner roots
of the median nerve takes placo in the upper part of the
tumor mass. A series of sections through the tumor,
perpendicular to tho course of the median nerve, show
the nerve only for a short distance after its entrance and
before its exit. Tho brachial and axillary artery and vein
pass through tho tumor mass, but appear to be unaf-
fected. Portions of the internal-cutaneous, musculo-
spiral, median, ulnar and museulo-cutanoous nerves
from beyond the tumor are preserved in formol. Por-
tions of both tumors preserved in Zenker's fluid.

MICROSCOPICAL EXAMINATION BY DR. J. J. THOMAS.

Sections taken from the tumor, from the smaller, soft
red tumor, from the museulo-cutanoous, ulnar, internal
cutaneous, musculo-spiral and median nerves, and from
the axillary artery were stained with eosin and méthy-
lène blue, by Marchi's method, by Weigert's myelin
sheath slain, ami by jMallory's connective tissue stain.

Sections of the tumor show it to be a mass with fairly
definite connective tissue capsule. At one point at the
border of the tumor is seen the internal cutaneous nerve.
This is not infiltrated by the tumor, nor has this pene-
trated between the nerve bundles into the oiidoneurium.
The nerve bundles are shrunken, and show considerable
edema, there being a space between tho endoneurium
and the nerve fibers. The nerve fibers are degeneratodand show no evidence of myelin sheaths, though the re-
mains of these are seen faintly stained, and rarely an
axon is seen still preserved. The tumor itself shows but
fow blood vessels, and is composed of a mass of rather
large cells, quite irregular in shape, with homogeneously
staining protoplasm, occasionally showing vacuoles and
largo nuclei, generally oval in shape, with a coarse mesh-
work of elironiatiu. In many nuclei one or several dots
of oliroiiiatin are seen. A few cells, with two or more
nuclei, are occasionally seen. Cells with nuclei in mito-
sis are common, being seen in almost every field. The
sections stained with JMallory's connective tissue stain
show a considerable amount of connective tissue fibers
betwoen the tumor cells, as well as surrounding the
tumor mass. Fairly numerous small hemorrhages are
seen scattered throughout the tumor, and in some places
about those the tumor cells appear nocrotic, staining
poorly, hut in general tho cells are extremely well pre-
served. In the connective tissue about tho tumor are
seen occasional areas containing considerable free blood
pigment. Here and there in the connective tissue about
the tumor, and in the epineurium betwoen the nerve
bundles, are seen areas of infiltration with round and
plasma colls, and occasionally similar small areas of
infiltration are found in the tumor substance.

Tho small, soft, red tumor mass is composed of tumor

cells similar to those of the largo tumor doscribod above,
but with numerous largo hemorrhages scattered through-
out its substance. Sections of the inner root of the
median nerve show no nerve fibers whatever, but merely
connective tissue with two or three small masses of
tumor cells similar to those described, and several areas
of hemorrhage. Section of the outer root of the median
nerve where it passes over the large tumor show the
tumor as previously described, anil at its border the
nerve bundles, which, like those of the internal cutane-
ous nerve, show complete atrophy of the nerve libers,
with marked edema, and areas of infiltration with round
cells in the opineurium. Here in the epineurium, be-
tween the bundles of nerve fibers, are seen two or three
areas infiltrated with tho tumor cells, and in two or
three places the endoneurium is completely penetrated,
but no cells are seen between the nerve fibers.

Sections of the artery, containing a clot, show no infil-
tration with tumor cells, but considerable thickening of
the intima, moro marked at one sido of the vessel, and
several small areas of infiltration with round colls about
the small blood vessels of the adventitia.

The sections of the median nerve and those of tho in-
ternal cutaneous nerve show almost complete atrophy of
the nerve fibers ; most sections showing no fibers with
retained myelin sheaths, and the sections stained by
Marehi's method show practically no drops staining with
the osmio acid in the nerve bundles.

The sections of the museulo-cutaneous, ulnar and mus-

culo-spiral nerves show marked degeneration of the
nerve fibers ; approximately one third to one half of the
fibers, however, still retain the myelin sheath. Sections
from all those nerves show considerable acute degenera-
tion of the myelin sheaths still present ; from one
quarter to one third of them showing drops stained by
the osmio acid.

ANATOMICAL DIAGNOSIS.

Large cell sarcoma.
Atrophy and infiltration by tumor growth of median

and internal cutaneous nerve.
Degeneration of musculo-eutaneous, ulnar and iiius-

culo-spiral nerves.

THE OPERATION.

The interscapulo-thoracic amputation was per-
formed first by Twitchell in Keene, N. H., in 1838,
aud by McClcllan in the same year. Recovery
resulted in both cases. In 1900 Fowler ' collected
72 cases in which primary interscapulo-thoracic am-

putation was performed for malignant disease of the
humérus, with eight deaths resulting from the opera-
tion, either from hemorrhage, shock or infection,-^ a
mortality of about 11%. Ashurst in 1881 col-
lected 51 cases in which the operation had been
done for various causes, with a mortality of 25.5%,
and in 1895 added 39 cases with a mortality of
24.3%. These figures have little value in reference
to the advisability of operating in any given case,
as they include patieuts in all kinds of general con-

dition, and with more or less extensive invasion of
the disease. Given a patient in good general con-

dition, in whom the disease has not extended so as
to involve the chest wall or the subclavian vessels,
and the operation seems to the writer hardly more

dangerous than any other major amputation.
The only part of the operation requiring special

attention to technique is the ligation of the subcla-
vian artery and vein, which should obviously be
done with great care to avoid hemorrhage from
wounding the veins, or air embolism. After this is
accomplished the operation is simplicity itself, and
is almost bloodless, the only artery of any size which

1 Annuls of Surgery, January, 11)02.

 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at UNIV OF PENN LIBRARY on July 4, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.



must be caught in the wound being the posterior
scapular.

The method followed by the writer corresponds
in its main features to that advocated by Paul
Berger in his monograph of 1887, and has been
sufficiently described in the account of the operation.

The special points in the technique which the
writer would insist upon as important are, first, the
ligation of the artery before the vein, then the ele-
ation of the extremity, so as to empty it as far as

possible of blood before ligating the vein. The
artery and vein in this instance were both secured
by two ligatures of coarse twisted silk, tied about
one fourth of an inch apart, to avoid the possible
hemorrhage from the slipping of a single ligature,
and the vessels were divided one fourth of an inch
distally to both, a clamp being placed upon the ves-
sels to avoid hemorrhage from their distal ends.

In this case the man's excessive muscular de-
velopment made the wound required to reach the ves-
sels very deep, and the operator was greatly aided by
section of the clavicular and upper sternal portion
of the pectoralis major. In the deep wound the
artery was entirely covered by the distended axil-
lary, cephalic, suprascapular, and superior intercos-
tal veins, which had to be very carefully freed by
blunt dissection. This procedure was made much
simpler and safer by section of the muscle, which
the writer would recommend to others in similar
cases.

The disarticulation of the clavicle at the sternal
end, as advocated by LeConte,2 seems to the writer
advisable only in case such division of the muscles
fails to give euough room, as it sacrifices more of
the attachments of the sterno-mastoid and involves
the risk of wounding the innominate vein.

The second point in the technique which is worthy
of note is the cocainization of the trunks of the
brachial plexus before division. The physiological
blocking effect of cocaine when injected into the
nerves of the extremities proximal to their point of
section has been so conclusively shown by the
admirable experimental researches of Dr. George
Crile3 as to leave little doubt of its value in the
prevention of shock, and to lead to its general
adoption. Certainly in this case the section of the
nerves was attended by no effect on the pulse
perceptible to the examining finger. It is to be
regretted that the effect on blood pressure was not
noted by the use of the Riva-ltocci apparatus.
Cocainization of the nerve trunks is a very simple
procedure, as it requires only a few seconds to
inject a few drops of the solution into the loose
tissue of the nerve trunks, which quickly bulges the
injected portion into an edematous translucent bulb,
which should entirely surround the nerve, thus show-
ing that all the fibers have been brought in contact
with the solution.

A word as to the indications for operation. The
principal indications are :

(1) In the majority of cases of malignant disease
of the humérus, and especially any that involve the
tissues about the shoulder joint.

(2) In malignant disease in the axilla involving
the axillary vein, which cannot be ligated without
sacrificing the arm.

(3) In extensive injuries, usually machinery acci-
dents to the arm, shoulder and scapula, in which
the scapula has been partially or completely torn
away, or the skin over the deltoid has been destroyed
so that it is not available for the covering of an

ordinary shoulder joint amputation.
The case presents several points of interest, not

the least of which is the apparently close relation in
time between the development of the tumor and an

injury to the arm. The early paralysis of the
median nerve, and the fact that that nerve and the
cords which form it were actually involved in
the growth while the other nerves of the brachial
plexus were affected simply by pressure, point prob-
ably to the tumor as of primary origin in that
nerve.

The attempted removal of the axillary mass was
valuable as an exploratory procedure, giving an
exact idea of the nature and limits of the tumor,
and of the extent of the operation necessary for its
removal. Notable in connection with this operation
was the ease with which it was possible to close the
rent in the axillary vein by suture.

The rapid growth of the tumor, and its juxtaposi-
tion to the great vessels at the base of the neck and
thorax, would probably have rendered any other
treatment than that by the operation adopted unsuc-
cessful. Even should recurrence take place, the
patient has been rewarded by a complete freedom
from pain for a considerable interval.

»Annalmof Surgery, October, 11)02.
3 Problema Relating to Surgical Operations, Philadelphia, 1001.

THE DIAGNOSIS OF GONORRHEALU RETHRITIS.
BY ALFRED H. GOULD, M.D., BOSTON,

From the Clinico-Pathological Laboratory,
Massachusetts General Hospital.

The introduction of the gonococcus iuto the urethra
rarely causes any symptoms for the first twenty-four
hours. After this period a sense of irritation and a

moisture at the meatus may be observed, which in
creases in intensity until, at the end of two to four
days, it has developed into a purulent discharge.

The length of the incubation period is usually
fairly constant, but occasionally may show wide va-
riation. It depends upon the rate of production
of, and the susceptibility of the urethra to, the
toxin.

The toxin is elaborated by the living, and is con-
tained in the dead, bacterial bodies (Christmas).
The production of toxin probably commences at once
in the urethra, but not in sufficient quantity to irri-
tate the urethra until a number of colonies have
developed. From this assumption it follows that
gotiocooci may be present iu the urethra before there
is any pus formation, and the recognition of their
presence at this time allows measures to be taken
to head off an acute urethritis. The presence of the
gonococci may be recognized by the examination of
the urine by means of coverglass preparations and
by cultures. Stained preparations of the sediment
will show the presence of different bacteria. The
predominating organism will be a coccus that de-
colorizes by Gram, and which frequently is arranged
in tetrads. Absolute proof that this prevailing coccus
is the gonococcus can only be established by culture.
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